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■&fcffSf-^5*-Croff$^P)ro!J>'3tro»3tSr^rffit-'f'5. [ M . A . /< K & tf S . 
R. 7 * U ;* K Phys. Rev. , B 6 2 , 10958K(2000¥)sS.O ; I. 
y^U^, R. A. D. V /V^r — , R. K a- -> > e u & t>* c . W. 
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r r t* , *«w2:*«Kw«r^w»* l n m m n iz x m m m m -r % - t tts. 
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[0018] 

* * w (± , ins ^ * t> a s^- * * s m * * m m-r z> * tc = m mm *e t <o & & #i 

ffl-T 3 r £ # 5 # M IS ft Ji * # y y*OLSD*tlftt5rtf*.5 0 * co fi , 

* « X « > K CO ff $ a t>' K - > h co m S. £ Wt it £ * 5 r t \c i. n , ^ o . % ft Jf Pfl [C 30 

mm^-m.±m zmx-r z z t ict , m m. -r s d t # T - ^ 5 „ 
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e> # p> ft s „ a m w tc (i . * ^ h «■ 14 <p ic k - 7° £ ax ft $c a co y >• ft is ft * ^ n ft 5 y > 

ft38ft#<0#*;(>»<bcoSft5&coft£3§£^5;iidS-e#-5„ fcirx.fi, fachy^ ( 

2 - 7 * ~Ar\+ V << !) i? <} M. ( r I r (ppy) 3 J ) it. &; IS ft 9 ^ * ft "C 

<9 , e 3t is ^ a «: $a it -r 5 fc * ic , ig 93 ft * ^ f *t ^ ^ x- , -< y ^ ^ a ( i i i > t- ^ 

( y / f x ;i /l, t° i) y ) T-fr^/V-T-trh-^ — h ( rBtp 2 I r (acac) J ) CO 

[ 0 0 2 0 ] 40 

* 3t « « O * ^ h *t 14 (4 . « * <75 y v Jt K - > h ffl O * * - Kx^;i/if'-^i*»(f 

— f£ if) t «t , i Uil^x^/^-niiigf i>f,J; OiVM^/^-roii^^^), fc 

t x. ti » <t 9 its ^ /u =¥ - co H M rf Jgj m -f- ?3 <£ "9 (S ^ ^ =¥ - co H m m m ig ^ — CO 
©PWWiiSt LX«0#»SrlE^-r-5^:«)tc:fflV>Pjft5fflffT-*>5 o y V ft K — ^ > b m co 
^x^r — K 31 ^ fv ¥ — # id f± . 1SS5ccoy >ft K — >- N *s * il co ^ ^ ft « B t v 

zmu * bwn&mvi-r z ^ t ic x y ^ fc^v>(±» y^3tK-^^h*«3tffi«ro* 

x htt-iftrt»iiLfc/<y Ki: K-yt5 : t i;i , m ft % 5 , X (i ft ^J- PS l # 5 

o § t> ft Jt ft fcf . — Kx^/wJf ; -^l»Igli > "TffilSft-rs J; 9 ftt^^^/u^- 50 
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^a^JSif 5X(iilt5 : t (i, i^O L ED5rKiSt5 Ut*ilt'l)5. 
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Ha^ibigT-roteffcWfjjiJffllti. @f ffl W <F> /< 7 > x & » -5 fc * <D t f£ -5 fc«t**)5. 
H fi Jg Bb S ^ , -*JSSie^«tf3t»#fSv^AS:*L, L fc ;4S o T , J; 9 S V> •&£ » Eg 
Sit £ * -T 5 r t IZ * 9 , lil^l 0nmi?Kt5:H:f^. L fc # o T , gff 51 
CO 3§ ft £ f# <5 & (C f± . R46 jy*#«r K-^Lfc#lOl*tt, HTL/EMR# 

> v t Ltii; lt, # y v 3t k - v h /< > k <d m £ &- m <n y ^ 3t k — '< > h /<>■ k 

SJ9t5*teit5:ii!!-e$5. * ^ , y K- 'Oh*, ft IS ft * i: . X li 

»J M ft 38 ft /f W ft |§ ft i > 8*^btKt-)it'J5. 
[ 0 0 2 2 ] 

K — a* > h rogft > <n ±f£tf ft {zm zl & H T L ftm izft^ til 

fit), OLEDHJtroC I Elf ilA^®Il:bfcotilt5ri^f 15. LfrL 

ttKi^K r ti;j;oti^t5r iAs-et5, l^l, *^ fm^*^***^?) 

«fci9»<l-S<rt/6S-C#5 0 M lz , fcL^^hM^^^^^coiSftfr^co^^/b^ — # 
mm^mA^i&i^m^- . ^ro^ftfrfc^tr^vKfi, Sje^£>5£ffiJ$coJ;i9i£<(ca<::i: 
iif§5. L fc i> o t , l*©f *ftro£IS^*/l'^'-t*^ h*t£M»<b!i-*<£>3i§##: 
^©x$/u^-^i©a$ro^*S:%It5r ti!lgf&5 tlfciiS. fc £ ft ii\ «p 
Pfl co = M ^ 31 ^> /U^ - £ * -T 3 IS ft tf5 * ^ htt»iS»?)Ox*A'*- ^tbCDi^V^l^SrW 
-T 5 & *b I3\ ?S3tflcro^y KSrSftHl^x^^^f-, tlHISi^^^ - , * iS H fi 30 
il i * /u =3? — o m t? id £ -Br 5 <£ 9 h . I)t#:©/<y KSriilZl^x^/v^-, ft IS 
= fi jj 3i * /w-? - , f B51«i*/i'^-©Kgffct5 w iis^t 5. r. tt ic <t 9 , ii fi 

[ 0 0 2 3 ] 

2oxi«nai©y v ft k - ^ > b z -gts-m xmi&z e ft ^^-frfecoft^ig^ £ -a- 3 

fcfti:Mt^:HSfH. (g i/^ «te , ^i-'i*SO ! »I»tff)J:5 4efe*OLED 
(4 % - ft ft * ME A X -f * V s U 4 <D /< y 9 =7 4 V t L T » ^ JS X (4 It * f CO Rg IJj CO ft ffi £ L 
T % fc5lMilI©7 u + ->y^¥6f^y l/^I(;ILtl>5„ JE^fflW^f&lft&fe 
l:*at5i9 4»fiOLEDJ:IS«t5ii^t-#J:9 0 ^It-foS^^ 2b * eo ft ^ 7 40 

W m m £ tt ft IS m r Ki'^^i'j:ti«jtii L lrtt5 7/^7-f-f ^^H"!:^ 
I j 5 O L E D to loir Lt, Ii«feIS?5IiO L E D Irftffl t 5 I i ^ f t i ^ . 
[ 0 0 2 4 ] 

*&m<r>-nm&n\z.i3\ l ^x % * < t t 1 i»d >- jt k - ^ > h t '> * < t t 1 s <o s 

3t *t *f S: ffl v ^ 5 r t j5S X* # -5 „ y > % Y — '<> V * ft %M l*J <0 m C ffi«rt"C' ta2{d«# 

^SI)fi^-cOtt»Sgilt^^*5Sv^fc*, I*S«rtroftro!J >-3t^>-Kro#*^Pjik3* 
S*t5*ro!ft|g*Wffli-t-5J;9{c, jit»tcoJicoJ¥$^il«fi-f-5ri:755-t-#5o rtiicML 
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# v^tttt ft fc fc & -To ftW7UtS/lf!)f «r*Stifc6K, & ft tf> ft * ^ m ft % * 
[ 0 0 2 5 ] 

IE ?l m m tt ft % Mb m * pa it m . t?iss»»»tf y ^* k-/^ nt»n, a^tts 
6 0 tit ic # a # *£ * «■ » a* & * tt ti a ir -r s r. t a* -e # z> 0 fc t x. « , EiftAtts, 10 

• ^•iSttttAtf y Lttt, M . A . /< ;V K 6 , N a t u r e 
, » 3 9 5 #, 1 5 1 H ( 1 9 9 8 ) % D. F . X ^ -f ^ > 5> „ Appl. Phys 
. Lett. 17 4i, 4 4 2 H (1999^) N M. A. /< /U K ^ > Appl. Phy 
s. Lett. 7 5 # , 4 H ( 1 9 9 9 ^) , T. 77^?), Japanese. J. 
Appl. Phys. , ^ 2 gtf , f5 3 8 # N L 1 5 0 2 H (1999^) , M. J. ir> 
X h x Japanese J. Appl. Phys. , M 2 f 3 9 L 8 2 8 H ( 
2 0 0 0 ¥ ) , C. L. y — h ^ Appl. Phys. Lett. $7 7|, 2 2 8 O K 

( 2 0 0 0 ) , M . A. /V K h , Physical Review B N 4 2 2 ~ 4 

28H(1999^) N ^ ^ V . Chemistry of Materials,^ 

1 1 # „ 3709 — 3713K (1999^) s f a P ^ y f Polymer Pr 20 

epr ints, !g 4 1 # , 1 ^ . 770K (2000^) KHJ*$ftT^5J:5&« 

m <r> u ft &m if & <x s o y -jRW^^-«^«{t^*"c&5 

l¥6^ 1 8 gffil^^l^ilffil^ilO 8 / 9 8 0, 9 8 6 ^- &. t>* 2001^10^ 
1 6 0aJB^I3^F««a«^O 9/9 7 8, 4 5 5 t C »/T S ft t ^ 5 fc ^ ^ & IS? L t 
t «t V s o 
[ 0 0 2 6 ] 

, 7!) - ^t*7ity My y, v x ^ * u- X — /!✓ x ^< > x ^ r x — /i^ & m , 

£ X. fi . C . T X ^ & , Appl. Phys. Lett. 7 7 # , 904K(2000 30 
¥) \C ffl Tjk £ rt T ^ S «t 5 ft . 1, 3 -CX (N. N-t-X^/U^^^/U) -1, 3, 
4 - ^* t 7 / — /V ( T0XD-7j ) , 3~7=c^/U~4- ( 1 ' - 1~ 7 JV ) - 5 

- ~7 =. =. - 1 , 2, 4 - h y T X — yu ( TTAZj ) , 2, 9-^^fyi/-4, 7 - V 

~7 ?l /v y ^. v u y v ( tbcpj ) % er ^ (2 - ( 2 - t: k o ^ i/ y ^ n /u ) 

- h) ffi ft X tt tf ^ ( 2 - (2-t Kp*'>7x^/H -^yXf 7^/7 
-h) i6»4if-e*)ot±t\ I^)I-fS««fiittfi, (4«if7x^/H (4-t 

- X ^ 7 ^ ) t^r^v 5 7/-/l' (PDB) &I/7/K^^^ hy^ ( 8 - fc K n * 
i/ * / 9 — h ) (A 1 q 3) 4ifa«fc5. 

[ 0 0 2 7 ] 

Eat»«^&*^^**««{-*iS^*fc*^nEft«a HTL ( 40 

iE?L«}^S) ffl(O»iU^7^^0f4(i, i*V^jEa»»* ( » 1 0 " 3 c m 2 / V » ) * 

*tt ^4»i»hy7y-^7^-e*5, ie ?l m m m t l t ii w * » ft <d m tt % m 5 

Xl0" 1 cm 2 /V#^E|L^iS^tt?)4, 4 ' - bf ^ [ N - ( ^ 7 ^ /U ) - N - 7 * 
=- /U 7 ^ / ] bT 7 * ( a — N P D ) -C fc 5 a fife ffl t L "C 14 , 9 X 1 0 " 4 c m 2 / 

V#<^jE?L^IftSSrW-f5N, N ' - tf ^ (3-y^/W^^^/U) - N, N'-^^m^/U 

- [1, 1 ' - \f 7 =. ^ /U ] 4, 4'-v ; T^>' (TPD) . 4, 4'-fcf^ [ N — (2- 

-y 7 *f- si*) - u - 7 ^ - /vr ^ y ] tr 7 ^ ^ /v (i3-npd) % 4, 4 ' - tr ^ [n, n ' 

- (3-hyyu) r^y] - 3, 3 9 - *j y ^ ;v \f 7 ^ — >v (mi4) , 4, 4', 4" - 

h y ^ (3 Q/^-/\y7^z=./V7^^./V7^/) h y 7x^/V7 ; y (MTDATA) , 4 
, 4 ' - tr * [N, N y - (3 - T^y] - 3, 3'-^^/Hf7xi/P (HM 50 
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TPD) , 3, 3'-v?^^^-N 4 , N 4 , N 4 ' , N 4 ' - f h 7 - p - h!) *t 7 i s/l' 
- 4 , 4 ' - v 5 T $ >" (R8 54) R 4 , 4 ' — N , N ' - 13 /V s< — /U \f 7 ^ =. ( 

c b p ) i^fcs, gu <d m ® ft IE ?L M it «■ » b a ft #f # if m *s ^ -c *n h to x is <o , E ?L 

M as m \c m l -c ^5 «r n tt © *> 5 w «. co m a . # is k 4 v *wm&izm.z-&£to z> 

fF ffS 5 , 7 0 7, 7 4 5 tKftl»tft:i#Ti4. 
[ 0 0 2 8 ] 

_h 3* © /Jn # M m 7L X . vhy^xtt, # y -r - X l± * y -r - ■? u > k *■ is a, -c- X 4 
i*. - SI Jft fl* «8 K *J ^ "C . «*tt*fSriffil«^^ ( "T ft *> *> # y - K & -g- b T ft ^ tfs , 

y t — , # y ( 9 - tf — /u * ^ v — ) ( p v k ) r* fc 5 „ »] <o 3£ js ^ Hi ic *5 v * r , 10 

3§ ft f£ (4 , *D v-, t X. fi , ^ * (Dow) 7^tUVfffi©5S*t»- 

v if K 4 K) it. m £ -B: 5 o 
[ 0 0 2 9 ] 

* 38 $! © m 14 , fib g ^ Ifi ik JB (EBL) , jE 7L F& it Jl (HBL) XIJIEILftAl (HI 
L ) co J; 5 ft ill M co M £ "a A, T* v X 4 ^ „ * IS K to — H ^ fi « , # Hg J; 9 * ^ SB » ic 
^co^gp^ifi^jisn-S^H^ff^e, 0 9 7, 1 4 7 fl;|/T$nT^5±?i:, 
m^^b* £ *-T -5 * K s Sbe^rofeSfcSrPflihi-^jae^iaitSSrffl^TV^o ^co4 
5 ft fib & ^ PS. it g S4 , * ic % £ L fa 6 ^ f§ 3t JB t- Bl t r 5 o 20 
[ 0 0 3 0 ] 

*s *> »J # 5 „ * 55 m <0 IE ?L a A U n it . »«a»P>IE?Li£AWift^roa*roJ:^3E?L0>aA 

. h i l m <o ±<DmmmmmRxfH i Lc7?s^-®±<7?y >- * K-7-tfisit»s 

L< lilfBtoHOMO (*ffi^W^-^-»lil) x^/w^-i/'S^SrttS t*!f»<5lt ?>n 
•5 o 

[ 0 0 3 1 ] 

H I LttS»ff4LV>lttli, jE7L4r»«*»P>H I L *sf 3|Sf % m X < ffi A "f 6 i t 7)5 T* # 30 
5i54#ttT?fc5 0 # tc , H I L It ** f4 , itift^© I Pit) t«0. 7 e V « T A t 

mo. 5e VHT^JIM PjftS. 
[ 0 0 3 2 ] 

HI Lttftlt iE?L«iiS«-i|sft?*>5* s , J: 5 4H I L ttfi^ 1 1 » EILiiSftSro E 

?L^tf]SJ; >9 tHIWl;'h$^E7L^lSSrft5,St\ O L E D <D IE ?L tift ^ € ffl 
nSii^rom^LftiiSW^tESIJ^nSo fctx.{4\ m-MTDATAfi, I TO^bt!: 
X. (i , a - N P D X (4 T P D i> ?) ft 6 H T L ~ CO IE ?L CO a A ^ ffi it 1" -5 ^ X ft $h X h 5 t 
58 ^ $ to X V ■> 6 „ *5 ; &^<, H I L It, HTLOHOMOI/^A'/I TOt7t'/ Ml 
/V- 3r — WfiT> Xtt I TOWiillCj; >) , EIL^a^i < ttAtS, HI Lttftm-MT 40 
DATA (4, a-NPDS[>'TPDro^^t'tlft5 X 1 0" 4 cm 2 /Vf>S.t>*9 X 1 0" 4 
cm 2 /V#(7)IE|Lfilfti:JtgLT, ^ 3 X 1 0^ 5 cm 2 /V#coE?L^i!)S?r*-r?.i: 
%X ?>jXtV^. L f: «i o t , m — MTDATAfi, — «Jft|:ffll^tltl>5 H I LMfi 
ffcSa-NPDSaTPDi!! t I Mr 'h £ ^ ^ iE 11 & th & & ft -f & , 
[ 0 0 3 3 ] 

I©H I LMttt Lttt, ^ 7 ^ D v- T =■ > CO 4 9 ft 7 * p •> T =■ > ft -g- #1 ft if ft 3b <Q , 
$ , ii^PjH I LffS^©, ^ L T liC H T L — CO IE ?L CO a A cO (S it i' =fiT 5«b T' 5 
y-3, 4-3i^U>>?^-dri>^^-^^>- ( TPEDOTJ ) Xi4^y (i7>-V ! t# 
^ Or 7 zr. V ) r^yt-X^UVX/l^^gg) (PEDOT:PSS)(7)49ftxKy-v- — 
W *4 ft if CO ftfe © «■ ^ tJS 5 „ 50 



JP 2004-522276 A 2004. 7. 22 



[ 0 0 3 4 ] 

*Ifl»H I L <d m £ (4 , ll^/i<7>«®£¥SfcXf4?Sib^w(c*a&4 9lc + #};:ff^ 
:H!*Sf*)5. t (i . 1 O nmglti'hS^H I LOfStt, ^ticfffftllK 

±5 0 nmgflWH I L CD J* £ #S §i £ L- » 
[ 0 0 3 5 ] 

i§ ® f£ m m (-rtefrh. m m & v m m ) tt^tLta, tMg,si:gi^5> & js , & 

-g- & X (4 I TO?tcifroJ»attS»<t:*roj;p/j;ej)H4*f*sf>&if*s&S. lIS,S«Sf II 

t X 14 , W > if J* ^ t ? * *y V J» , £ & , & . IB , X (4 , T i / P t / A u , C r / A 10 
u , ^ L < (4 < Mg/AgW4?&*fl'g--ti:T' < fco-C4^ < , 
[ 0 0 3 6 ] 

-hgpmis^ (t*^*), mux am m, — jaw kisis) , -r/i^tb, ss^tttav^o 

LED©«l«)tSS:*tt4 t#. *f««ro«««riifJ*3'<#-e*>.5. fctili, * tt£ S 
!4, ^^^b^0^7^te#^aS«±^-*Da^^L-C^4/ t C^b/£V^ o ± SB « « 14 , IStMLtlf 

[ 0 0 3 7 ] 

»ffi£L-C«t&-*-5*ffitt» « ft * MSfc £ S (4. 5 e V « _k ) fc L < IH" > ^ A • ^ 

xmitm ( i t o ) . m is • * x at ft ^ * f o s w 4 m * & ft; m £ ^ & r t # » * l ^ 

20 

[ 0 0 3 8 ] 

#*L^Hi56^l§U:*5^-C, IS H (4 , J: 5 ^ftfit^fi^SfftAttSffc 5 

s^ftistteiftft ta^^tittffiffl ttti^, 5 o ~ 4 

0 0 A , e^L<BSlOOA»f^tLtl>t±l\ L i F/A 1 ©i^igflftB 
[ 0 0 3 9 ] 

_h*l5M3t;^T-«mg-, ^tt^ix#^^4O*0JijW«t-«a^iA*ix-5*H!|#rF^5, 7 0 3 30 
, 4 3 6 f U<BP!^^gtljI*Ig 0 8 / 9 6 4, 8 6 3 f 0 9 / 0 5 4 , 7 

0 7f|:l* Stlt^5±5i3lftg?:»^5:HST'l5. S 91 IS »i , OLEDis 
^ ft < t h m 5 0 % co 3t 3 ii 45 £ -f- 5 4 5 * * SI ii W 14 * * f 5 . # * L < (4 , £ W IS 
M (4 , OLED#'>4< 7 0%, 4 5 » * L < (4 . & 8 5 % <7> ft 21 il * £ # f 5 - 

[ 0 0 4 0 ] 

^^KCiSSfili, * 31 33 X (4 m ft m \£ 3S W . ffi X (4 & S. O* / X (4 :/ 7 * ^ y * , 

DC'l47 0 7^^5'^X(4#M?Si:LT#ffi-rS*-a-tctt > 10^mi:S<T4<, 5 ^ (i 
, «tt<oaw:5U4^803fc£IRi:l,-C#ffi-r34§-&, t> L < {4 , £ *g tf s > U =» v K t? *> 5 40 
ij§ S' 14 , H ?r «J tc 4 19 ff < T 4 V * „ 
[0 0 4 1 ] 

*I^roo L E Dilro 1 ocoftiW/iUfiii^l 1 i:*t» *^-l4, # 9 * S ffi » Kft 

11s (ito) . ie ?i mm m ( « - n p d ) , iEitmitm (bcp) . (taz) 

ttflcDtl^rofti Lfc/O KXtti^W 2 «© y V* K-^> h ( I r ( p p y ) 3 
St>*Btp 2 I r (acac) ) Sr ^ tf ^ 3t € , hy^ (8-t Kn*->+ / !) >■) T/W 
( rAlq 3 J ) Sr^tffl^ilii^S^ 3feD«[C7j/-ft:y^ r 7A ( TLiFj ) <D Jg 
S(/7/K = 5' A ( r a 1 j ) ro«^^?>|S1ieSr^tP 0 lS«JBi:l»ffiJBirora^«ffi*s 
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[ 0 0 4 2 ] 

r m % j t v * o m m tx , * n *h * k *j ^ -c v » < o ^ co » ^ k , isoii>?>ifi!tjftt^ 

5 . X 12 |SJ C tig « F*! CD g"J I® iz K - 7° $ ft X v -5 S (ft^>) (c^y Ki»$ix2)) ri> C> flf fiic 
$ ft T ^ 5 , «S«*jftt»Cffl^5r ii«-e§5. fc i X If , 18 * ffi J£ t2 , « * <V V >■ 
ft K — '< > h H <fc «J K— ^$*tfc* — t-WM/i^ifilc^, D V ft K — ^ > h # ®L iL 

LfcS45/<y k f- ^ * ft » i§ ft m m ft <o k — -f £ ft ± '< > k 12 * * i>^fi»i4Lfci 

ftSi^ft^n, #S64Lfcl45iiiI/f 5 !J >)t K-/<y MUO K - 7° $ ft T V ^ 
5 . £ , :: ft e> co ^ >- K w l oxlil»lcfc'it5*^ h tt li , /^F:'M;Siot 

■eK-^Siit*^ Hi'fii^Siitv^J:^. ffi.coHJg^li(cjs^T, IS ft « # y 10 
yjtK-^VMa? K - -7 £ ft fc * * h *t £f *• iS ts ft s y >)t K-^> hliaiLfcS 

$hti«i5t 5 1 o©!) y* K-/<y K-^^tifcffi«iilLtv^5*>, Xttl 
o co y V 3t K — '< V h co K — :?* £ ft fc M i$ /5> ^ co ^ ft: i L T t 9 1 o co y V 3t K — V h 
CO K - 7° $ ft tr_ m W lz £ * ft T c > T 2 ^ . H Ri , fij £ co & * £ * * L . £ ft: #J * * £ 
3[#t5fcJ6(.:St»l^fflv^ r t ft X # 5 „ 
[ 0 0 4 3 ] 

a t (- * -r -s w « > #y ^ co @ & co fc * {r co ^ iH « -r 5 t co x &> 5 , * ^ « , — #j (- 

W filgco _hi;:K3t £ ft 5 . S«f2, fctx.tf, BH4 . ttttT?. 3f S co flf fig (c iS £■ %. V / 20 
X (2 J& ffc £ ft T <^ T <fc V > „ 3HOLEDXI±±Sl5i3tOLEDroi^, *S#rF^5, 7 
0 3, 4 3 6 ^Xli^ft«I*I#fFtHlS/Nl0 8/ 9 6 4, 8 6 3 tStf|09/ 

0 5 4, 7 o 7tici*^tit^5J;-)^l^ili^ffl^5^ I !;^T*^5„ 

0 l e d ft 'p t£ < t hm 5 o %<Dftmmm : k&-t z £ o teftmm¥f&.&fi-r z o »*u< 

fi , MMtt, OLED*'>4<it»ft7 0%, i 0 jf I L< li, *«j8 5%ro3t3ia* 
[ 0 0 4 4 ] 

ftJig|S%ft*T-<7>S«&U ? Ji£g|5*«ti:, -tft^ft^aw&v/xiiSl+WiisF-eflifiSSft-c 
v^TJ;v^ 0 fcirx.(2. « m ft S. *t 14 <D JR « X' 5 „ S««» - « W t- * ? co ffi (c 30 

£>5 i:W^ft-^:v^5 0 
[ 0 0 4 5 ] 

-hlBcoWSt^WiPfco VNTft^cO^*SW«, S &ffiftW X <t < & ib ft X ^ 6 „ 7ti:xtt\ 
OLEDi*It$* 5ftSW4*ft(4. /< A- K 6 , r^^^tB^^fi (O r g a n i c 
Vapor Phase Deposition) J N Advanced Mater 

1 a 1 s . m r 0 % . I 8 ^ ( l 9 9 8 ¥ ) . 1505~1514S) ("M^^ftT^ 

z x ? ?£mm&xi*ftm%.nmmm (ovpd) x *> z> „ TKy^-a^fflv^fts*^^ 

^ tf-Al^xii^^'/^ D y/i:i5i)»tfc5 0 40 

[ 0 0 4 6 ] 

Lfc^s-o-c^ ^mipico — mm.mmici3i^x . t»y y^oLED^is©!) y* K-/<y 

h^-a-if^ftffi^Sr-a-^, #y >ft K-^y h 75« ^ ^ h^^M^crtco/<>- K ^ # ffi U , 
#/^y KwHc^ # v K co (4 B & # ^< v K co # y v ft K - />° > h co ^ S /i s » ffiW.<0 
feS.O*«^c03 1 e^oLED75^e.*ictt$ft52p(-Pifi^ft-CV^5 ( , &&W<nHfcT£<DnM& 

^{c*jv>t, /<y Kli^l^ixti^^, XlillLt^t # |g 0^ co - H Jte B M <r> 

<t 5 i- » * it ^< > K [2 * x >r — V ^ ^ ^* - ^ Wi & If S * * h *t *^ ffl V > . ft i' <t 

[ 0 0 4 7 ] 

i o co # ^ co js fig tc *5 ^ -c , a e r f ft ie ?l pa ± m co i fu co m <g -t- ^ ^ y' - > *j ^ r so 
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tiL> IE ?L IfiJt m £ m X , |g^fl«(CteSSc-r 5 . JMT-tt. 3§ * g <75 B§ MI 

- v (75 ffi g (c *t L T ifl ?ij $ -tt 5 n b \c X K) , Hf ^ J? « , #j * , feXlirixib»«^*5: 
MfttS, * iP a * ft ft R ft & U M it «r * & ft -f 5 . 

1 0 0 4 8 ] 

* 31 m co gij co ;g m M m tt , It© !) ^* K- 'Ot^-atr^^Ml**-^.^. y >- 3fe K — '< 
> b <r> Z ti *f ti * x hff»©'>4< > t> - ffl5 tc & \ o x l o x tt % & y v ft K — > h 
i: il £ ft T ^ 13 * >r— Kx^/u^- #i!)€r«^$1i:-5*^ htt1sfi 5 IK^ *! 

[ 0 0 4 9 ] 

* IS W tt , *> 6 *}> 5 D- -T X CO £ £ T* „ iV\ S ff it CO * . 16X117/^7-^ 
^/>S7 ( ^:/H'? : g«t5fci!)i;jl^5;^s^|5 0 <75 J; ^ 4 f -{ ^ 7" 1/ -T J: f 
ig *b ft 5 BJ ffe tt , (@*©OLED©t-l , X|cftfft5)|if ©7/l^*7-©f*^ hXtt 

1 1 fc o § 5 . tfcijiot, *«B^»f-f^yu^if [±> ^^js^tes.t/^i^^ 3 > t° 

a -^^ii?-Xii3yfa-^f>f^7 0 n , f(;ctSroj; 5 * il W 3£ S , x fc" / a 
V , ^BiSStfrtt^^y— Vim * ? V — y&^^^yTix^ !) - ^Sr^tfUi&T^ 
i/ifSffl»»l:lLt^5 0 * 91 «B # (c E fc -T 5 m it tt , fc t x. tt\ « 3t * =F K *s ft 5 ft 
CO H * Kl , £> 5 V tt , — ffi Iff , 777 k^wi-/<^7^ MtHOiiftXttt 

y * * ft <D — & ytm <T) — & t u, tstit^s. *^i»i»^iEiii-s«jgfi» 

u — If — SSffico — St ttfflv*5r 5„ i- — If — 3£gco — gBirLTtt, OLED 

tt > % M b L X v - if - (c *1 Tf- iA tp r b 7)5 -e $ 5 T- *> 5 5 . * IS W tt . M # t t u - if - 
LV^Wtt-CfoS, S5 ^ 36 * £ # L , «F(^*a-f5i6S<75Jt:S:e^i-5«t5(cai 
®t5 r i 5„ £ fc . 3t « fi , KSIf $nfcOLEDi LtSf ^ctI^-f 

[ 0 0 5 0 ] 

-iRfifjCOLEDtittJUt, Sfc#tS*©liLED s iltlSLt, V > % £ ffl V * 5 

OLED-CRTtl/jrWl^Wi-Kv^aiiSd^ro^ft, * 18 93 co y > ft & ffl -5 o l e d tt , m 

w m m & km. b v x t> m ^ z ^ b & x $ z a % <n z ? ttytmn* ^^nmm^^^m<o & 
mmw. x t4 % tr co r t> <o b -r 5 r t &x # <t 3, ^eroj; ?&y y^^i^soLEDii 

£ 7)5 T? § i 5 „ 
[ 0 0 5 1 ] 

•C v ^ -5 * * 14 , *^*B#tviM*-f--5*^%3te*^-cD»^iA^{rJ; 15 ffj 5: # -5 b £ -5 
o*S<l#f£fS 5, 703, 436-^,^5, 707, 745-^,^5, 721, 160^- 
. ^ 5 , 75 7, 0 2 6 ^, m 5 , 7 5 7, 1 3 9 # , ^ 5 , 811, 833^§- x fl|5, 
834, 8 9 3 ^-. m 5 , 844, 363^-, ^5, 861, 219-^,^5, 874, 
8 0 3 £K ^ 5 , 917, 2 8 0 , IS, 922, 396^-, ^5, 932, 895^- 
» 5 , 95 3, 587-^,^5, 981, 3 0 6 » M 5 , 986, 2 6 8 §, S5, 
986, 4 0 1 ^-, H 5 , 998, 803^-, ^6, 005, 252^,^6, 013, 
538^-Rt>'|! 6, 013, 982^-3feu:^[5]B#^M*ffl ! l#fti±ll||^08/779, 14 
1 . ^ 0 8 / 82 1, 380^-, ® 0 8/977, 205^,^08/865, 491 
IS() ! $ 0 8 / 9 2 8, 8 0 0^- o rixe>(7)#fFS.0 5 I^Nf«JR#fftB»{CBfl*^tV-CV^.5 

w r4 » xmRvrnmit . * « n » o l e d m m -r z> <n \z t, « ^ § - t & x t § „ 

[ 0 0 5 2 ] 

o l e Di© ns # (75 t)s # ffi -r 5 <tr 5 7)>, x « , m<r>Wit\-<F>m}&w$mi> i mi<^t>tiz>fr 

b* 0 X o X . @ C75 « SI N % . ff $ & t>* I« J* (75 * K «J £ ^ JF^ IB ;5S # ffi L t# -5 . ^If 

tt . *wiiw»tciE«L» & tix z *mm<nnmmm<nm* te&wmm&mWiLnz 
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CO X 3b 5 o Jfc t> *> , ^^WSr^Sw^i^ilcliaLt^lffllcljiKLfc^, # I f ft * co 
[ 0 0 5 3 ] 

& m \c tsL w -r -s r t t -r z> & , *t , itstf^ftwgiii, «*tsr i©*tiai 
fc«-cfc5r tiia«s-e*>5 0 # I- , * % w (± » * w m * * & w t- ?'J * l 7j ft > » n 

[ * tfi ] 

[ 0 0 5 4 ] 10 

•> - hjfistsrtts^y^^A • x x & it m ( i to x-?v^- v Lttrnftttx ? *m 

WL^mn^. (10" 6 h;H 111 ta OllJtfc. m M m V> m \c , 2£«S:igttEK:«fc9flii 
UV-.t/yf f V^-tt'il^CLfcS, If ->^fA|lgALf: t O L E D ffi 
& « »fc £ {g T £ -£ . OLEDKit^ii 9 S t5 fc ft Cffl V^fc , ^ U {^^- u > - 

v'tilfv'f t7xy) :7ffy(^^U^X/U^>^) (PEDOT:PSS)£lTO_k 
-T7-4000 r p mf4 0#ra@65 1 2 0 T- 1 5^Si^L, f!)4 O nm©I^ 

[ 0 0 5 5 ] 

* ^ i o * « m co i o m m m tt . ± as ( ^ n $i ) a> <b hs & , r ^ ? = v j* Pt & m (50 20 

Onm) . I^L i FSfSAi (0. 5nm) , A 1 q 3 l^f«gl (50nm) „ 8 
It%»SSro#fe!Jy)t^)EBtp 2 I r (acac) » 2 O n m » S S » ^ V KSff 

8 m m% (o m im <d m ^. v ^%&.% i r (p p y ) 3 co 1 o n momz <r>/<> k t- k — -7" s 

tlfcTAZ»X$If5l)tS« (3 Onm) Sr^tf^I*W<tV>*«iefe3fcl§3t*^t?*>S 

0 38 ft M (i < fflE J81 fli U , #ftLfc i ToroS±i;I^If ^tifc^ 2, 9 - *S * f jv 

-4, 7 - ^7i=A- - 1 , 10-7^-^-^hnyv (BCP) (6nm) GO IE ?L PfL it H 
fttfo-NPD (5 Onm) 0>JiKJ;9jE?Litii£/ia>^#l«$ft-CWc„ 
[ 0 0 5 6 ] 

lit ^ 1 (C *J V > T „ ig^lia-NPDftT'ifilcL, & IC, Sfriie^COTcgB^aSBCPIETL 
IfiihJiSrfltej-o-C, TAZi:^SJti5i#i?)n5 s WE&fy^coJSi&^tfSilftGOigjt 30 
£a-NPD** H^?f^ 6 tifc4 C T A Z 1 f ©Ijg^iSJj^T T A z e> 

!) y)fe K-/<y MC^J^t, B t p 2 I r (acac) & O 5 I r (ppy) 3 <D ffi Jj tf> h 

V %ft%tk-f z> „ WLicm^tL i. o ic Ji co ff £ 5 r t \c X <o . 6 ft co ft 

a* jg r ^ „ 

[ 0 0 5 7 ] 

1 f 1 li , Commission Internationale d'Eclaira 
ge (CIE) (X = 0. 36, Y=0. 45) ^^-t^mK^iC&^^t'D^^t 
£ t> h -t . -^^^ h/Hi. I*»*ffiE(-#SiC#^S'l4-e<fc>9, * fi , ^ 6 0 0mA/ 
cm 2 T?^ 1 0 4 c d/m 2 i7)*^:«*Sr^LTV^fc 0 1 0 0 c d / m 2 CO « * 7? fi , * 3& 

^ « , =t ft *?inm 2 % & 3 l m / w x fc o fc . co«^»g t flv^i^f 40 

, iE ?L In a - N P Df i ]) > ft # £ K-7"LfcTAZlt»Pll:S4Lt^f:BC PIE 
?L PI. ih m <r> t£ tE \C m n W * # , 1# I- , BCP«(±, 

a -NPDl>fi:J3ltSiES,-ffS^^*e;$t 1 BCPl?rILtroEE©a*ll 
: fi'St;-^^t ; %X.^n^o gfe , BCP««, ZlSIIlg^^B t p 2 I r (acac) 

so'i r (ppy) 3 # ^ ± ic fc e> l , jfc^-tix^yvjtiiio^rffiisjt-f-aj;^^, 

[ 0 0 5 8 ] 

co IE ?L - * ^ W ^ ^ ^ jg r 5 as . -f a^/i fN ^ co 5§ 3t as « % « * t Ltg;5l:tf /i^ 

» b c piiijE«jti t lt, a^oi5if)42^-$ii^JitL-c, mn\zmfe\^x^z> tn x-h 50 
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ti -s . * s «e ffl -r z> vs n * m ® i- a #i l. . & , KogityyjEK-^vngi^is 
. fci^u, ft is =c */v * - & m to m * m -r z v > ft k - /< > h * * * <r> m e -?• * y 

^icj^cT. #sroj¥st#stc*3j+5 f — s<> b <n m & & mm -t z ^ t x <o mw-r z> 

Z. b&X y ^JtroSS^Srfio-CV^Ha^JSbie^fil 0 0 nmW±<75t£|&Eg|lf£W 

t5»K»U, *ft — fi^SIbfi^li 1 0 nm?rgx.5r tiS^iilffcStf Si^tt 10 
5 <7) -C , *«J:5'j;*f li, i 1 K-^y h ^ffl^TKilStvSS^lcro^ 

. SlWiC^gtt-CfeS i^ilbtlt^S. L fc: rt> o T , Hfi«®ig^Srffl^5*^H:, 

[ 0 0 5 9 ] 

*^-2 0 W <£>ffetf> HJ6 0iJ K *5 ^ X , Wfe, StfeSO^feyv-ft^ftSSr, 

N ' - v= 7J /U y' — /U t* 7 x. =. /V ( C B P ) [' <P K — 7° L fc # fe y V ft #: V i? -7 J* ( 
I I I) fc* 7. (4, 6 - i? 7 A- Or n 7 ^ =. /v ) - f !J -^t h - N, C z ) fa Ut - h ( 
r F I rp i cj ) HfeI*'^Fi;LTffll\ CB PCtlC K-/Lfc f a c h y * 
(2-7i-/l^fP^y) (I r (ppy) 3 ) £ li & 38 ft '<> K t L X , C 20 

B P |: "f |: K ~ / L fc fc" X ( 2 - ( 2 ' - ^< > y* [ 4 , 5 - a ] =f- =- jv) fc y i? -7- h - 
N , C 3 ) -Y y v 5 <7 A (7irf ;U7ir ht - h) ( B t p 2 Ir (acac) £ * fi. 3§ ft 

V K t Ltffl^f:, 
[ 0 0 6 0 ] 

i*tt5efe)t«)tO L ED^SittS^S^ttfo I? 2"Cli, 2 0 Q/?*ro->- 
HR^tt^V'^n-^XIftft (I TO) - h Lfc#7^«fi±ICOL 

EDSrj&ft^^fc:, ^1««ro^*X(i^SWStJi', SffiSrtSJK^aftfltL. & ^ X . 150 
mh/K'4o^T2 0WT-8^F^^*7 0; 7X-rMSLfc: 0 y (if U V - f t* >>f *7 
xV) : (^f (PEDOT:PSS)4-ITO_hT- 4000rp 30 

mX 4 0 ?)>ffl[°\m £ ■£ . 1 2 0 "C X 1 0 # ffl tit f& L fc: „ PEDOT : PS Sli, IStl 
£ {£ T £ -tt -5 fc: £> /I fc: [D. J. 5;yt3^, I. G. fc A , C. ~> ^ V , A. # — 
VS^J. v" 7 /U y % J. Appl. Phys. 1871, 5 7 2 1 (2 0 0 Of) , 
T. M. -7* 7 F . A->7!), IEE Proc. - Pptoelectron, 

fH 1 4 8 # , 7 4 1 ( 2 0 0 1 ¥ ) ] t^tffi/I^fSii^ 1 0" 6 h/K^Tro^-^JE 
^-CSiiWt-fftWlClf Lfc„ ft #J tC , 4 0 0 nmroSJro4, 4 * - if 7 [ N - ( "T" 7 
^ /W ) -N-:7^=i/UT5y] fc* 7 1 = /P ( a - N P D ) IE ?L i£ JS (HTL) 
-fr fcc „ #C (C . 811%©^ !) i^n (I I I ) t" * ( 4 , 6-v'7/Vtn7i=/U) - fc° 
yv^h-N, C 2 ) fc° 3 y -7- — f> (FIrpic) £ K - 7° L fc: 4 , 4 ' - N , N ' - v* 
*/l//</-/Pf 7i=/U ( C B P ) » 1 0 nm©|^ ©I, igc V > T , 8 1 1 % W f ^ (2 40 
- ( 2 ' - ^< V y* [4, 5 - a ] f i = fc° !) v 5 "7" h — N , C 3 ) ^y-^^A (T-ir^/U 

T -fe K -7- — h ) ( B t p 2 I r (acac) IS; K-7* Lfc 1 0 n m»( S©C B P|R 
ffftt8li%« f a c hy^. { 2 - 7 ^ =■ /U t° <J is ^ ) yf V i> >7 A (I r (ppy) 3 
) SrK — 7*Lfcl Onm©f J©CBPii>f>/j:3I)fc«« (EMR) ^/5gfi:$-y:fc:„ ^ 
7tfe&t/*^?a*l4, *SrK-^Lfc:«Srt:^»#-r«ri:*sa^fcr*ix, 6 ^§ ft 14 * 
B^|B#l-fB«c-r?>7j&?rffl^T|#e>nfc:o 1 0 nm»)|J»2, 9 - i? t =f- /V - 4 , 7 - 
7 ^ = /P - I , 1 0 - 7ity Fp V > (BCP) ®^-^jj^/iE7LPfilhg (ETL) ^ 
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s 5 A O J¥ £ O L i F m t J* ^ X 1 0 0 n m <7) A 1 **P>ft5ftftS:3K#SiJ:fco * ^ ^ ^ 
14 . K*Lfci:#K«>*, £ ^ I- * S * -fr • m ^ <D m m £ m 9 ^ ^ ~t 0 
[ 0 0 6 1 ] 

£ # "C # 5 „ * Jt (k r ) &t> + #^7t (k nr ) W IS <£> % * , JtlllSftfttf*^ hty^ 

htoBoftiHx*/^- te^^^/u^ — &mmj£ ( k t r ) « , * f *5 it s # m o ^ 

T^flS-rS^^aEftT^&So K-^°v K^)iSS:«ftS^5C i:i:<t 0 , Bb j& f <?> 4 A 

5#ffil-Wt5aft5ftfi«^ftlS:*ftSi3:5- t l-«t 0 , ^ tt , # Ji CO jiff £ £ 
34 Sl X ft * -B: 3 r. i: X V . IS)tiOLEDOfe/c I Eli^i 

[ 0 0 6 2 ] 

if 2T(i, » * J: < , ^o»v^*^fc*at5fcftK» y y* K-/^ hcoggSrfi 

( 8 ± 2 ) * ft % t (2 If - J£ lc |E & L fz o KiW^«ftKk r atF*^hi:yv*fri<DlB 
(D&mMS. ( k t r ) iiifi6li%^9li%<o K-^u^^-et^Tfcsr t^^Siit 

^ 5 „ [C. r^^, M. A. ^A- K\ M. E . h>^yv, R . C. £ V , M. E. 

h V y y V & t>* S . R . ^^UXh, A p p 1 . Phys. Lett. % 7 8 # , 162 

2 1 ( 2 0 0 1 ¥ ) . C. T ^ ^ , M. A. /^F, S. R. 7 t 1/ ^ hSl/M. E . h 

V^y>, Appl. Phys. Lett. f5 7 7 # , 9 0 4 H (2000^) ] K — ~f 

u^/v ^tSiMi if s k t r *s {£ < , i K-'/^^/w-cil, aa^^yf y k r ^s 

ISTLfCo 20 
[ 0 0 6 3 ] 

HH^fi^JiftEPIiffiio-C, IB * 3& v K<75ff$ffitflc*fr&0>«Jil«#Sr* 

?T t6 -C fc 5 o (0. 3 1, 0. 35) CO C I Ell5:tt 5 6 ft , (4. 0 ± 0 . 4) 

%^^S51f afStf ( 3 6 0 0 0 ± 4 0 0 0 ) cd/m 2 C0*^W^^M#^tl/^ o 
[ 0 0 6 4 ] 

OLED*f r*|j:, j®j jg f (4 , 5 *)^) 1 otJBV^te^ 5, 2 

w»»icit-r5*#i^*/p^-^yr^j:o, a m & « m r± a « , fl-^^^^^ioc 

ff4t5 0 Blfi^f-***:/— V ( E Z F ) fir ■ . * : F©ftJl»«i*K»lSrfttft©'e 30 
. k nr d:k r i:colt^EZF<7)je<-e*ffii:^«9> E Z F ^ 5>a^ffilt#tt i: 4 5 J: 5 

ic » it m z sa w $ * fc o pfti^Ei^efijtJsjtoLED^xfjjftiifcit 

[ 0 0 6 5 ] 

CBPfcJ:5iE?Lt«f^KliiS*sra*-C*>S^-e, El 1 0 \c ir zjl * jv — u ;v m frb 

ft . igf 4^/-y/5M4tt§13f^^fflit*fc5o E?L^fe^ P>< CBP : BCP# 

E IC * « i" 5 XliSf ^NPD : CBPffffilliat5iSbtl5o EZF(7){£B£r 

IB 5 fc A6 (C . 2 0(D#g(0 1 oHi^fc 8 11% I r (ppy) 3 i**t5lf 2 t 40 

■E*Ufc*«W«>2o<o*lK»««rf^»Lfc D «W#feW:, I r (ppy) 3 ^2ll« 

ffil^j&^Tffl^/h 3 HI GO y V ft ffc GD 9 ^^|lk^^# s rt5^<fc#;tTl N <5o L & o T , I 

r (ppy) 3 tt . e z Fti^fct #*»4itr-^ ttt*ttf -e*>5. liic, 

Ir (ppy) 3 : CB Pf^NPD^Sirl^fc^, 1 = 5 2 0 nmtfiltS I r ( 

PPY) 3 t 0 -^^U = 4 7 0 nm(:j5lt6±F I rp i c t 6 -^ t Jt t « ^ I 5: * 

-To 1 = 5 0 0 nmCfeMtS I r (ppy) 3 ^&©8 i = 5 0 0 nmK 

jo It 5 F I r p i c t7't° - ^ i^«^Lfct(^f J)5o I r (ppy) 3 : C B P B £ 

BC Pi^ftCt^fct i = 5 2 0 nm|:fcMt5 I r (ppy) 3 t° — ^ I* 1-47 

0 nml:t5lt5±F I r p i c t: 0 — ^ t it^tfi^ofco L # o T . 38 W # & I* , E Z 

F *s N p D : cb pffBi:ftiLt^fci#it^5o Lfc^ot, l^H 50 
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M M ffi "C tt . a]6*«3feOLEDW»*S:ftit5ft6i:, W 8 % (7) ft £ CO F I r p i c 
: C B PlSr^^ffBCf ^fc 0 to t^tfi 1 0 n m^Kf S S: t L , 19C ^ 

-r )« -e a ji b * % m v> - ^ # * ^ 3i m m <n & * « . ( o . 31, 0. 35) 

^y^/^SSff^n?/^^*^^^ ft^^ai^^^rjpSrH-jltS t , 15. 8V 
"C (4. 0 ± 0 . 4) %[C^LV^77 p 60ft^ (3. 3±0. 3) 1 m/WXtt (3600 
o ± 4 o o o ) c d/m 2 o*l?ii*^M#^lx§ 0 * SB * =f- » m tt > B 1 2 lu^t «t 5 t 
, »6t5 3ffi©l«**l:bfcoT'>4< it3. 0 % -e S> o 0 « W # & f4 , f£ ^ ft 

5t#ttV^5*, J > 1 OmA/cm 2 ^^i£^St'li, n — ^ ^ fi W Su H fi 10 
S-£l«»«i:#te)tifco CM. A . K . C . T P^RXfS . R . 7 * \y * V , 

Phys. Rev. 1g B 6 2 # . 10967H(2000¥)] n p (D n £ b £ <9 ± 
|V^Sbtl<5o fib. K*lfc#J|iO*lSigi(lA = 5 5 0nm^f>i = 600nm* 
~C O ffil tr {& I * % ft ^ ^ ^ £ * b . — ^ V $c tt * = 5 5 5 nmTftr— ^1KSr^T-^5W0fS 

[ 0 0 6 6 ] 

T (: o 4 ^ o /: ^ i t> ti 5 c * <£> S S 14 . jx5 r i: li> S*#ffl^^<7)8* 

8 * K * 55 ft ^ Pfe tt jjfi i$ * A $ n 5 « r&J & h 3 t ffi fc> tt 6 i» 6 "C *> * 0 » W # & tt , 8 

iSlSS:ILtj8KKa*ttS:»v^; i t-S blcSSv^^a**^ SLtv>5 0 Si £ 20 

[ 0 0 6 7 ] 

J^f 3 : #y (xf i/y^t^i/f t7iy) # y (^f (pedot 

: PSS) I TO±T4000 r p m t* 4 0#P|@te§^, 1 2 0°Ctl 5^Pfll^L 
s l540nmWS^#f: o ^ * f4 , 30nm(O|J(D4 I 4 ' - tf * [ N - (1-^7 
^ /M - N - 7 x - ;U 7 ^ / ] tf 7 x >V ( a ~ N P D ) IE ?L In i£ A ( H T L ) ^?>|}§ 
b fc o * 3 69 i# ^ . 6li%^#fe»*y >*#-Cfc5^ (I I I) tT * (4 

, 6 - is 7 /I" * * 7 /l>) - hi F-N, C 2 ) t 0 ^y^--h (FIrpic) & 

K-^Lfcii Ltt^feftt*^ h 4, 4 ' - N , N'-^*^^/-/Hf7s^/l/ (C 
BP) 0 nm(Df^I, g^t, y t'^ (2 - ( 2 ' - 'O' ;/ [ 30 

4, 5-a] f x^;l/) tfJ^tF-N, C 3 ) >f y 9 A (7tf /l^Tt h f - M ( 
B t p 2 I r (a c a c) ) ^ 8 11% 2 n ra(D| ^ C B PfS(/gfe ^ 

ft ft; -e #> s * (2-^^n/u-o^^^y^h-N, c 2 ' ) y ^ n (rtf^rt 

h -T — h ) ( B t 2 I r (acac) ) J 8 Ii% K-^Lf: 2 n m(Dff^C B Pf^ 
<b ft 5 * 5fe « «c (EMR) Sr^SStfco B C P 3> , -T-<T^*T-±{c^#^n, jE ?L / 
B&S^iaJtRT/a^ttiSJi ( E T L) t Lt©S«tftfct*«^tIi'C*)ofc 0 SI 
i(^If ill, t>y/^«f--W^-^^N 2 ^I/c L, lppmWT^H 2 0*&V 

K f+ « * t>7 p /l/$:l2(Dl^f t ( < 1 0 7 h ) (C^b. x ^ £ il b T 

m^&M^ b fc 0 . 5 A^)f ^WL i Fltt^t l 0 0nm(DAl7^£>ftoT^ 40 

[ 0 0 6 8 ] 

*^4:/tfy (^^U>^^-^r^^^*7^>-) tK U ( X \s > X ft > Wt) (PEDOT 
:PSS) £[TO±^4000 rpm^40#raiIIte£-g:. 1 2 0ttM 5»Pflftll 
v 154 OnmCOS^Sfcc * f4 , 3 0nm(7)JS:£c7)4, 4 f - If * [ N - (l-t7 

^ ) - n - y ^ =. /u r % y ] \? y ^ =■ ( a - n p d ) IE ?L Wi M ( h t l ) bfflbS 

bfc 0 *^4C0^^ X EMR (4, 6fii%C0FIrpic$rK--7 P b/'cCBP(7)20nm 
0Oj?$COg,*fV^T, 3nm(7)ff^(7)2, 9-> ? y^-/U-4, 7-v?7i=/U-l, 10 
-7ify hP!)^ (BCP) lgiFffiil&(/8ll%^B t p 2 I r (acac) S: 

K-^Lfcl OnmWSS^)CBP|^5)ftot^fco B C P^£, t ^ t If ^ ± Kit 50 
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o ft 0 *T«/i<ai*#&K* t >^-^^N 2 5:if: L, Ippm^T 

^ £ U- >- :/ /H: H (t ft ^ , ^>^/^^m2(DM^^^>'^- (<io" 7 h/u) ^ L s 
*^£i§LT^«£^*Lft 0 |^1ll4, 5 A^)|^ L i Fl J:8^t 1 0 0 n m^)A 1 

[ 0 0 6 9 ] 

14, - filling ^ «t 9 fcftffiS^**** Lft^oT, Jt 0 ftV^ttUcffiBISrW * 
<7> ft «> , %*1^J?^5: 1 0 nmi ^)l?< tSI HK^^o L ft ri* o T , 3f^^^*fe 10 
*^8t5fc»i:, 5 y K - ^ L t S S: , HT L / E M R SI "C I 

^K£/£bftiaig^<a9^^ig^ft^ LtattSJ: 

■r * w t *s -e * 5 o 

[ 0 0 7 0 ] 

* J; 5 ft 1* it £ 19: 1+ -T 5 ft * ic , C B P HHig^- ffiftEi L D «rft«](:ftf t 5« 
~ jfX {4 , (Ell 3(C^tiig(-^Mt^30nm(Dl¥$WCBPlft(Of ac F y ^ ( 2 - T7 
^y) ^fy^n (I r (ppy) 3 ) SJl'jfcffK — :T/i0>*2$ ( d ) £ ^ ft 
1 tCiotff 5o ZfcV^-e, «*<£>3ff^tf>sa^£:, 4CBP9«i: I r (ppy) 

3 ^K-v p L/t*^^^j^<b^^'r^o fit x t x + a x i (o&^ag^ «s 

**&ttlt£*LS*o*£<0in^B:^ CBPlg^SSliK 20 

T^SCiOSfel r (ppy) t Hl^lt ?>h5o 

[ 0 0 7 1 ] 
[ft 1 1 

r. r. -e , (d) iiff ^ d K-^J nfcc b Pi5rtt§*f^a*tfc ^ u ( 3 o 

) f4 I r (ppy) K-^Sftfcd fl =3 0nmW*fW!»»t*)5o ft * 14 , El 13 30 

(D — ^ 60 it (1) CD # ^ 2 Sil^ (SEtk) Srffl^t, C B P ZIiIESSt ^ It ( 
8 . 3 ± 1 ) iUfco 
[ 0 0 7 2 ] 

k — /< is b <d m * , ig^ 5ht Lfsc^tsa^ wfei*^fit> # ji 

. OLED58*^C I El«S:l£^KIi:bft:ota»t5:HS-e§5o L L * fft * 

*L 5 o 0 1 4 11, ®i¥£, y>*#K — ^»«, XtfF I rp i c K — r/«*4:Btp 2 40 
Ir (acac) K-^««t<0|B^<0|ajtJiO#AJC»^S*^30**yvJfe^^^ 
h/^t^fiSc#'tti^i~o t^t ^>X^^ h/W^4 0 0 — 8 0 0 c d/m 2 C0)S^^M^-r^ 
1 0 m A / c m 2 f£ L ft 0 
[ 0 0 7 3 ] 

gl 4C*ti = 4 7 2 nmXtfA = 5 OOnmt^F I rp i c 3§ )t fc° — ^ 14 , B t 2 
Ir (acac)fttfBtp 2 Ir (acac) K - 4: 2 n m S 4, S ft , F 

I r p i cii2 0 nmCSlDSffct^ ^ = 620nm"C<OBtp 2 Ir (acac 

■T- ^ F I r p i cillteftl, r(DV^<-SA/Sd*^iSt^K — > h & tf> 38 3t K fU ffi «T 

\Z. t£ 6 fz bb T* & £ o L L . F I r p i c 38 Jt S4 . F I r p i c K-^l^S^ s 30n 50 
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m £ ffi x. » £ K , Btp 2 Ir (a c a c) « ft t tt^t *» L4^ c - *l tt , Fir 
p i c 3§ ft F I r p i cjic7)3^c7)itJa££t[cftfl<^^ 

iJJPLlRH'Sfif Ir (ppy) jiffl^THS LfcC B PHUCttlS^ 

p7r>f^-eBft6ii« ±5K, fib ® f * A ✓ — > ( e f z ) ^HT L/EMR#ffitli 
ft^:i?:/fftLt^5o WOLEDi:j3lt5EFZ©JEilftffif II, 9 >- * IC o V* 

X%«LfcV^<o^^^«^(CJ;oT^mt-5^tg14^fc5^-C : ^ i S t 5 r H 1 1' 

[ 0 0 7 4 ] 
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